Introduction to the Special Issue Containing the Papers Presented at the 4th IWL (November, 23-26, 2015)  by Picarelli, Luciano et al.
 Procedia Earth and Planetary Science  16 ( 2016 )  1 – 4 
Available online at www.sciencedirect.com
1878-5220 © 2016 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of IWL 2015
doi: 10.1016/j.proeps.2016.10.001 
ScienceDirect
The Fourth Italian Workshop on Landslides 
Introduction to the special issue containing the papers presented at 
the 4th IWL (November, 23-26, 2015) 
Luciano Picarellia, Roberto Grecoa,*, Gianfranco Urciuolib 
cSeconda Università degli Studi di Napoli, Dipartimento di Ingegneria Civile, Design, Edilizia e Amviente, via Roma 9, 81031 Aversa (CE), Italy 
b Università degli Studi di Napoli "Federico II", Dipartimento di Ingegneria Civile, Edile e Amvientale, via Claudio 21, 80125 Napoli, Italy 
Abstract 
Established in 2009, the Italian Workshop on Landslides is becoming a traditional meeting for scientists from different countries 
who want to discuss the most recent findings about landslide research. Every time, the workshop involves experts from different 
disciplines, such as geotechnical engineering, hydrology, geology, structural engineering, hydraulics, and is organized in such a 
way to leave ample space for open and lively discussions. In this respect, the Fourth Workshop was not an exception. Indeed, to 
favor focused discussions and interactions, it was structured in three topical sessions: Interaction between Slope Movements and 
Man-Made Works; Precipitation-Induced Landslides: Long-Term Predisposing Factors and Short-Term Triggers; Landslide 
Research: Modern Topics and Procedures (this session was reserved to young scientists). The great number of participants, 
giving presentations of high scientific level, covered three entire days. This book of proceedings collects a great number of the 
presented results, providing an overview of the various aspects of landslide research that were discussed in the workshop. 
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1. Introduction 
After the first edition held in 2009, the Italian Workshop on Landslides (IWL), an international workshop on 
landslide research held every two years in Napoli (Italy), is becoming a traditional meeting, that many scientists 
active in landslide research would not miss. All the editions  of IWL were characterized by focused topical sessions, 
attended by scientists from different disciplines, structured in such a way to allow long and thorough open 
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discussion, so that opinions, viewpoints, concepts, results can be effectively exchanged. As landslide research is 
commonly recognized long since as a multidisciplinary topic, the sessions deal with specific aspects (such as 
landslide susceptibility, landslide mechanics, landslide hydrology, landslide propagation, early warning, impacts of 
landslides against structures, design of mitigation measures and similar), to better address the audience towards their 
preferred field of expertise. In particular, as rainfall-induced landslides are among the most widespread natural 
hazards, all the editions of IWL included a session on landslide hydrology. Modeling the initiation of precipitation-
induced landslides is indeed one of the most intriguing topics in landslide research, involving experts from different 
disciplines, who develop their models according to a number of different approaches1,2,3,4,5,6,7 to achieve reliable 
predictions of landslide triggering and propagation, which are at the basis of evaluation and management of 
landslide risk. 
Along the same line, the Fourth Italian Workshop on Landslides (http://www.iwl.unina2.it/), held in Napoli from 
23 to 26 November 2015, was structured in four topical sessions. The first one was devoted to the Interaction 
between Slope Movements and Man-Made Works. As this is an extremely broad topic, depending on either the 
characteristics of the landslide or on those of the involved structures, it was in turn subdivided into three sub-
sessions: Propagation and impacts of flow-like landslides; Vulnerability of buildings to landslides; Interaction 
between landslides and large infrastructures.  
The second session was titled Precipitation-Induced Landslides: Long-Term Predisposing Factors and Short-
Term Triggers. As already pointed out, the study of the interaction between hydrological processes and landslide 
triggering at hillslope scale is the subject of a large body of research. Also in this case, the topic is very wide, as it 
includes field and laboratory experiments for understanding the hydrological behavior of slopes; the identification of 
the hydrological processes which lead to slope failure; the definition of user-friendly simplified tools for assessing 
the probability of landslide initiation, to be implemented in early warning systems. Hence, different aspects of the 
topic were addressed in four sub-sessions: Modeling of rainfall-induced landslides - laboratory experiments; 
Modeling of rainfall-induced landslides - field experiments; Hydrological processes and landslides; Forecasting 
rainfall-induced landslides. 
The focus of the third session, called Landslide Research: Modern Topics and Procedures, was on the attendance 
rather than on the addressed topics. In fact, this session was dedicated to the presentation of the results of researches 
carried out by scientists at the early stage of their career. The presented studies covered all aspects of landslide 
research, and were grouped in four sub-sessions: Hydrological controls on landslide triggering; Hydraulic and 
geotechnical analysis of landslide triggering; Impact of climate change on landslides; Remote sensing and 
morphometric analyses; Landslide hazard, impact and risk. 
With its collection of twenty papers on different arguments, this special issue contains a good overview of the 
contents of the workshop.  
2. Interaction between Slope Movements and Man-Made Works 
The interaction between slope movements and man/made woks is a prominent and intriguing problem that has 
not yet received due attention. In fact, the design of structural works aimed at either the improvement of safety 
conditions or at the stabilization of active landslides, is often based on rough or inappropriate computational 
approaches. In addition, the effects of slope movements on structures and infrastructures located in affected areas, 
thus subjected to the interaction with the moving soil/rock masses, is usually a completely neglected issue8,9.  
Fast landslides and slow slope movements pose quite different problems.  
In the first case, the focus should be on the assessment of the degree of damage caused by landslides: the design 
of protection work, on one side, and the analysis of the consequences of impacts on buildings, bridges, roadways 
and so on, on the other side, are the typical questions which deserve a response from experts.   
In the second case, the basic problems concern the evaluation of the time duration over which the serviceability 
of involved man-made works and facilities will be assured, and the assessment of the cost of the relevant 
maintenance works. In this case, land managers often oscillate between accepting to live, even though precariously, 
with slow landslides, and building stabilizing works, that are always expensive and often useless, being unable to 
completely stop the small essentially steady-state movements of the active soil mass10.  
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It is also interesting to remark that the mechanical response of similar structures, subjected to similar movements, 
can be extremely different as a function of some of their intrinsic features or of minor details. As an example, a clear 
distinction should be made between statically determined and redundant buildings, bridges or other types of 
structures, whose response to landslide mobilization in terms of displacements and internal strains and cracking is 
completely different; between pipelines running parallel or orthogonal to the direction of the movement (which 
exploit their normal or bending stiffness, respectively experiencing small strains and high stresses and large strains 
and small stresses)11; between tunnels subjected to lateral or frontal slope movements, and located above, below or 
at the depth of the failure surface, as their deformations and potential failure mechanisms are affected by the 
location and alignment of the tunnel with respect to movement direction.   
It is clear that the number and types of problems falling in the domain covered by the first session of the 4th IWL 
is enormous, and might occupy a large part of the energy spent by the young generations which take up a career in 
the world of the research in the geo-engineering field. This was one of the main reasons to devote a session of the 
4th IWL to this subject. The contributions concerned both rapid and slow landslides and the problems raised by the 
speakers concerned pipelines, dams and check-dams, tunnels and old settlements. 
3. Precipitation-Induced Landslides: Long-Term Predisposing Factors and Short-Term Triggers 
Rainfall-triggered landslides are among the most widespread hazards in the world. The hydrological processes 
taking place in and around a landslide area are of key importance for the pore pressure build-up, which reduces 
shear strength, either due to the buoyancy force exerted by water in a saturated soil, or to reduction of soil suction in 
an unsaturated soil. Extraordinary precipitation events trigger most of the landslides, but, at the same time, even 
during such events, the vast majority of slopes do not fail. In fact, for rainfall-triggered landslides to occur, an 
unfavourable hydrological interplay should take place between fast and/or prolonged infiltration, and a relatively 
‘slow’ drainage. The competition of water storage, pressure build-up and the subsequently induced drainage 
highlights the importance of the timing, which is indisputably one of the more delicate but relevant aspects of 
landslide modelling: the overlay of hydrological processes with different time scales. As slopes generally remain 
stable, we can argue that effective drainage mechanisms spontaneously develop, as the best way for a slope to stay 
stable is getting rid of the overload of water (above field capacity), either vertically or laterally. Indeed, the huge 
amount of research in the field of landslide hydrology has been framed in a recent review12 as ‘Filling-Storing-
Draining’, meaning, with ‘Storing’, to stress the importance of dynamic pressure build-up for slope stability; with 
‘Draining’, to include all removal of water from the system (vertical and lateral flow, evaporation and transpiration) 
leading to pore water pressure release. 
Water circulation within a catchment and the resultant transient changes in both shallow and deep hydrological 
systems is the most common controlling and triggering factor of slope movements. However, the incorporation of 
hydrological process knowledge in slope failure analysis, such as water storage or dynamic preferential flows, to 
name a few, still lags behind. Also, the inclusion of hydrological information in rainfall thresholds analysis is 
underdeveloped so far. The research frontiers are connected with the complexity of real landslides, such as the 
difficulty to monitor the pore pressure regime or soil moisture contents in unstable terrain and over large areas, the 
difficulty to understand the water pathways within heterogeneous regolith soils and fractured bedrock, and the 
complexity of quantifying and predicting the dynamic hydrological exchange between a potentially unstable slope 
and its surroundings. The challenge of landslide hydrological research is indeed matching, at hillslope scale, causal 
hydrological processes, often described merely conceptually, with detailed physically-based models of triggering 
mechanisms.  
The session aimed at discussing hydrology related to landslide occurrence both on local and regional scale, 
which, taken together, give an overview of this interdisciplinary science. It focused on the detailed analysis and 
modelling of hydrological processes at hillslope and catchment scale, in order to improve our understanding and 
prediction of the spatial-temporal patterns of landslide triggering and slope deformation mechanisms. Furthermore, 
by addressing landslide hydrology from both earth sciences and soil mechanics perspectives, it aimed at manifesting 
the hydrological processes in hillslopes and their influence on behaviour and triggering of landslides and vice versa.  
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4. Landslide Research: Modern Topics and Procedures 
The session, dedicated to research activities carried out by scientists in the early stage of their career, 
demonstrated the great variety of the aspects currently investigated by landslide research. The discussed topics 
included: application of modern techniques for detecting current and past slope movements; inclusion of 
hydrological processes in the analysis of landslide triggering either at local or at regional scale; modeling the 
complex non-linear feedbacks between slope deformation and soil mechanical properties; assessing the possible 
effects of climate change on landslides and other weather-induced natural hazards. 
Many of these aspects are touched in the papers collected in this special issue, giving an overview of current 
landslide research from various perspectives. 
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